Original Article

Knowledge, attitude and practice of dentists towards
prescribing chlorhexidine mouthwash in satara district,
Maharashtra

Dr. Shruti Jaiswal', Dr. Siddhartha A Varma?, Dr. Girish Suragimath?, Dr. Sameer Zope®, Dr. Vaishali Mashalkar®, Dr. Apurva Pisal®
'3rd year post graduate, Department of Periodontology, School of dental sciences, Krishna institute of medical sciences, Karad, Maharashtra.
ZReader, Department of Periodontology, School of dental sciences, Krishna institute of medical sciences, Karad, Maharashtra.
3HOD and Professor, Department of Periodontology, School of dental sciences, Krishna institute of medical sciences, Karad, Maharashtra.
“Associate professor, Department of Periodontology, School of dental sciences, Krishna institute of medical sciences, Karad, Maharashtra.
>6Assistant professor, Department of Periodontology, School of dental sciences, Krishna institute of medical sciences, Karad, Maharashtra.

Objective: The main objective of the study is to establish dentist’s knowledge about Chlorhexidine (CHX) mouthwashes and their short-term
as well as long-term side effects, their attitude towards the use of mouthwashes and their use in various treatment modalities.

Methods: A pre-tested validated questionnaire of 15 multiple choice questions was circulated as a google form amongst dentists in Satara
district. A total of 258 dentists participated in the study. The first section contained questions on respondent’s socio demographic
characteristics. The second section contained questions regarding knowledge, attitude, and practice of chlorhexidine mouthwash. The filled
questionnaire was analysed by using SPSS 20.0 software.

Results: Different concentrations of CHX mouthwash were prescribed routinely only by 13.4% of respondents. A total of 74.6% dentists
positively believed that CHX mouthwash reduces bacterial and viral load in COVID-19 affected patients. About 40.3% believe that the
persistent use of CHX mouthwash causes anti-microbial resistance.

Conclusions: The present study shows an overall adequate knowledge and awareness on chlorhexidine prescription and its use amongst
dentists. Certain aspects like different concentrations of mouthwash, anti-discoloration systems, long term prescription of CHX elicited
varied responses from the subjects. Therefore, there is a

need for constant enhancement of knowledge regarding the usage of CHX to keep the dentists updated and implement the same in their
clinical practice.
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INTRODUCTION

Dental plaque is the major etiological factor associated with
the initiation of gingivitis and periodontitis. [1] The two
main mechanisms of plaque removal and control are
mechanical and chemical. The Mechanical methods includes
toothbrushing and interdental cleaning aids. The chemical
method involves the use of mouthwashes containing
antibiotic agents, quaternary ammonium compounds,
phenoals, herbal extracts, and flavouring agents. Mechanical
plaque control effectively removes dental plaque and
resolves the gingival inflammation. Antimicrobial mouth
rinses as an adjunct to daily plaque control has proven to be
more beneficial than teeth brushing alone. [2, 3]

Mouthwashes are chemical formulations that are helpful in
the patients with debilitating diseases and systemic
conditions that hampers oral hygiene maintenance.
Chlorhexidine (CHX) is a gluconate salt with the chemical
formula (1,1’- hexamethylene bi [5-(p-chlorophenyl)
biguanide] di-D-gluconate). It is a broad- spectrum anti-
microbial agent which causes disruption of cellular
membranes thus reducing the plaque accumulation. CHX is
considered as the gold standard in prevention of plaque
formation and gingival inflammation due to its antiplaque
and anti-gingivitis effects. [4, 5, 6, 7, 8] CHX being an over-
the-counter drug comes with a set of side-effects including
staining of teeth, altered taste perception and many more.
Hence, the Knowledge of prescription practice regarding
chlorhexidine mouth rinse is inevitably important for
general dentists to imply a successful treatment outcome.
Study amongst the dentist will help in knowing the trends
regarding CHX mouthwash prescription. Therefore, the
knowledge associated with prescription of chlorhexidine has
been surveyed in the form of questionnaire among the
general dentists in Satara district, Maharashtra.

SUBJECTS AND METHODS:
Questionnaire Development:

Questionnaire was fabricated after referring a range of
systematic reviews and literature reviews presenting the
variety of aspects of CHX. Expert opinion from senior
periodontists were considered to develop and validate the
questionnaire. The pretested questionnaire was analysed

based on the results obtained from pilot study for its
reliability.
Study Design:

The ethical clearance was obtained from the Institutional
Ethical Committee (IEC) of KIMSDU, Karad (Ref. No.
KIMSDU/IEC/06/2022) prior for commencing the study.
The information and email addresses of the dentist were
gathered from the regional Indian Dental Association (IDA).
The study questionnaire was sent to the dentists by email as
a google form link to the questionnaire. The participant
information sheet was provided, and informed consent was
obtained from each practitioner before enrolling them in the
study. Google form consisting of 15 open-ended questions
was the means for acquiring data from the dentists who were
willing to participate in the study. The survey was
conducted from July 1- August 1, 2022.

Data Collection:

The questionnaire in English language consisted of three
parts knowledge, awareness, and practices. The first section
contained questions on the respondent’s socio demographic
characteristics such as age, gender, qualification with
specialty and years of clinical experience. The second
section contained 15 questions regarding knowledge,
attitude, and practice of chlorhexidine mouth mouthwash.

Statistical Analysis

Data entries were made in Microsoft Office Excel 2010 and
analyses of results was done using Statistical product and
service solution (SPSS) version 21 software. Descriptive
statistics such as mean and standard deviation were
calculated for quantitative variables. Percentage/ proportions
were used to represent qualitative data. The p value was
fixed at 0.05. Data normality was checked using Shapiro
Wilk test. Chi square test was used to compare qualitative
parameters between three groups.

ResuLTs:

A total of 258 dentists participated in the study and were
segregated based on their qualifications. In which 68
(25.4%) were BDS- General dentists, 69 (25.7%) were PG-
Postgraduate residents and 131(48.9%) were MDS-
specialists.

Table 1: Responses of dental practitioners to the questions.

Chi
square
Questions BDSn PGn MDSn test p value
(%) (%) (%) value
1.When do you Before 0 0 16
advise your patients Brushing 0% 0% 12.2%
to usea CHX Immediately 20 12 36
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mouthwash? after
HHnw 29.4% 17.4% 27.5%
brushing
30 minutes 28 53 75
after brushing 41.2% 76.8% 57.3%
Anytime 20 4 4 Chi = p=<0.001
29.4% 5.8% 5.8% 58.33 o
5
2.How long do you 40 37 59
advise yourpatients 1-2 weeks 58.8% 53.6% 45 % Chi
to use a 3 weeks 20 16 60 —934 p =0.001*
chlorhexidine 29.4% 23.2% 45.8% '
2
mouthwash? 6-7 weeks 8 12 12
11.8% 17.4% 9.2%
0 4 0
12 weeks 0% 5.8% 0%
3.How long do you 0 0 8
advise yourpatients Spit 0% 0% 3.1%
to swish the immediately
chlorhexidine 30 seconds 28 48 83
mouthwash? 41.2% 69.6% 67.2%
32 21 35 Chi p<
1 minut =27. 0.001**
minute 471% | 304% | 26.7% 2.1
8 0 4
2 minut
minutes 11.8% 0% 3.1%
. Always 4 8 24
4.Do you prescribe
. 5.9% 11.6% 18.3%
different
- Chi
concentrationsof Sometimes 48 21 75 : P
0, = *%
CHX mouthwash 20.6% 30.4% 57 34 34.1 <0.001
fordifferent Never 16 40 32
patients? 23.5% 58% 24.4%
5.The side effects
of chlorhexidine Parotiditis 0 4 4
mouthwash 0% 5.8% 3.1%
include Erosion of 4 4 8
oral 5.9% 5.8% 6.1%
mucosa Chi P
=26.0 <0.001**
Discoloration 28 4 36
of teeth 41.2% 5.8% 27.5%
All of above 36 57 83
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52.9% 82.6% 63.4%
6.What shouldbe 0.29%.10 m|
the concentration luti
solution
and dose of Without 32 33 59
chlorhexidine (Withou 47.1% 47.8% 45%
dilution)
mouthwash?
0.2%,20 ml
solution 12 0 12
(Without 17.6% 0% 9.2%
dilution)
0.2%,20 mi Chi= p =0.022*
. 14.8
solution 16 24 36
diluted in10 235% | 348% | 27.5%
ml of water
0.2%,10ml
solution
diluted in 8 2 4
100 11.8% 17.4% 18.3%
ml of water
7. Do you Always 0 4 12
prescribe CHX 0% 5.8% 9.2%
mouthwash to the 28 25 51
patients without Sometimes 41.2% 36.2% 38.9%
performing oral .
) Occasionally 20 20 28 Chi = p =0.226
prophylaxis? ’
29.4% 29% 21.4% 8.17 (NS)
Never 20 20 40
29.4% 29% 30.5%
Povidone 28 52 88
8.What s the lodine 41.2% 75 67.2
alternative
4 %
mouthwash you
%
prefer over 28 12 12
chlorhexidine? Herbal 41.9% 17.4% 9.2% Chi = p
38.4 <0.001**
mouthwash
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8 4 24
Fluoride 11.8% 5.8% 18.3%
Mouthwash
Essential 4 1 7
Oils 5.9% 1.4% 5.3%

*p<0.05 — significant

**p<0.001 — highly significant NS- not significant

Table 2: Responses of dental practitioners to the questions.

Chi square
Questions BDSn PGn MDSn test value p value
(%) (%) (%)
9.Do you ask your patients to dilute themouth wash 40 44 96 Chi=4.7 p =0.044*
before using? 58.8% 63.8% 73.3%
10. Are you aware of any commercially available 24 21 63 Chi=12.2 p =0.016*
chlorhexidine mouthwash withan Anti-Discoloration 35.3% 30.4% 48.1%
System?
11. Do you think the chlorhexidine mouthwash 48 52 100 Chi =5.18 p = 0.268
reduces the bacterial andviral load in the patients 70.6% 75.6% 76.8% (NS)
affected withCOVID-19?
12. Do you use mouthwashes prior todental 47 53 115 Chi=14.9 p =0.005*
procedures amidst COVID pandemic? 69.5% 76.8% 88.2%
13. Is it essential to prescribe chlorhexidine 56 57 107 Chi = p =0.771
as a pre-proceduralmouthwash to prevent 82.4% 82.6% 81.7% 1.810 (NS)
aerosol contamination?
14. Can chlorhexidine gluconate oral rinse cause 4 16 24 Chi= p<0.001**
Permanent alteration in tasteperception? 5.9% 23.2% 18.3% 23.874
15. Can persistant use of chlorhexidinemouthwash 24 29 55 Chi= p=
causes anti-microbial resistance? 35.3% 42% 42% 14.19 0.007*

*p<0.05 — significant

**p<0.001 — highly significant

NS- not significant

A majority of 76.8% PG residents advised their patients to
use CHX 30 minutes after brushing which is suggestive of
higher level of knowledge than the other respondents.

Maximum percentage of general dentists (58.8%) advised
the use of CHX for 1-2 weeks. The p value was statistically
significant.

About 69.6% PG residents opinioned that the rinse time for
CHX is 30 seconds for its effectivity as compared to general
dentists and specialists which was statistically significant.

About 34.1% of respondents always prescribe same
concentration of CHX for each patient which is highly
significant.

Majority of dentists have an opinion that parotiditis, erosion
of oral mucosa and tooth discoloration are the side effects of
CHX usage with a p value highly significant p<0.001.

Majority of respondents amongst which the PG residents
were found to be in maximum percentage to prescribe 0.2%
of 10 ml CHX without dilution.

About 41.2% general dentists in majority prescribe CHX at
times without performing oral prophylaxis and 31% dentists
never prescribed CHX before oral prophylaxis.

A higher percentage (75.4%) PG residents followed by
specialists and general dentists are aware about povidone
iodine followed by herbal mouthwash as an alternative for
CHX. The value of which is highly significant.

On comparison, a majority of 73.3% MDS practitioners had
an opinion that CHX is to be diluted before use with a
significant p value.

About 48.1% of MDS practitioners had a better awareness
on commercially available CHX with Anti-discoloration
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system as compared to other respondents.

Majority of MDS (76.8%) followed by the other
practitioners believed that use of CHX mouthwash is
effective in reducing the bacterial and viral load in Covid
affected patients.

A total of 88.2% MDS dentists used CHX as a pre-
procedural rinse during Covid pandemic as compared to
others.

Most of PG residents (82.6%) think that use of CHX can
prevent aerosol contamination if used prior to the dental
procedures, the p value is not statistically significant.

A higher percentage (23.2%) PG residents had a wrong
opinion that use of CHX can alter the taste perception in
individuals permanently.

Only 42% of PG residents and MDS practitioners in the
study were aware that use of CHX does not develop Anti-
microbial resistance in hosts.

Discussion:

Mouthwash plays an important role in the treatment of
gingivitis and periodontitis. About 60.4% of practitioners in
our study recommended their patients to use CHX 30
minutes after brushing. The time interval between
toothbrushing and rinsing with CHX should be more than 30
minutes, cautiously close to 2 hours after brushing [10]. A
rinse time of 30 seconds appears to be effective and
acceptable although 60-second rinse time is also advocated
[11]. In our study, about 136 dentists recommended a rinse
time of 30 seconds while according to a majority of BDS
dentists 1 minute should be the rinsing time for CHX. Most
of the studies evaluated 0.2% CHX mouthwash with a rinse
volume of 10 ml twice a day is beneficial while some
studies concluded 0.12% or 0.1% CHX with a rinse volume
of 15 ml twice a day. A study reported that use of 0.12%
chlorhexidine mouthwash provided the same clinical
benefits as a 0.20% chlorhexidine a twice daily regimen.[12]
Therefore, regardless of the concentration of chlorhexidine
mouthwash used, the dose of chlorhexidine was effectively
the same in most of the studies and corresponded to the
optimal dose of 18 mg to 20 mg twice a day. It has been
demonstrated that increasing the duration of rinsing with
0.12% or 0.2% chlorhexidine mouthwash from 30 to 60
seconds results in greater substantivity of the rinse [13].
CHX may confer some clinical benefits in managing
gingivitis, 4-6 weeks of daily rinsing with 0.2% CHX
reduces clinical signs. [14]

The mechanism of action of CHX involves bacterial cell
destruction, bacterial enzyme inhibition and extraction of
endotoxin from the bacteria Gram-negative species. They
possess anti-inflammatory action and has prostaglandin
synthetase inhibition activity. It acts as an antioxidant by
scavenging the free oxygen radicals. CHX has an anti-
microbial effect on bacteria, fungi and viruses which are
causative agents for several different oral diseases. In vitro,

the anti-bacterial effects of CHX relates to alteration of cell
membrane permeability.[15] At low concentrations (0.02%-
0.06%) CHX causes displacement of Ca2+and Mg2+ and
loss of K+ from the cell wall, resulting in a bacteriostatic
effect. At high concentrations (>0.1%) CHX causes leakage
of intracellular components out of the cell, resulting in a cell
lysis and death and in turns provides bactericidal effect. [15-
16]

A study conducted by Costa et al (2021) concluded CHX
0.12% was effective in reduction of SARS COV-2 load in
saliva.[30] Similarly, 78% dentists in our study believed the
same. The anti-viral effects of CHX are due to altered cell
membrane permeability and consecutively CHX can
inactivate the enveloped viruses, such as herpes simplex
virus, which are usually associated with cold sores.
However, CHX has low virucidal activity on unenveloped
viruses, including human papilloma viruses (HPV), which
may be associated with oral cancers. [17,18] The anti-fungal
effects of CHX are related to the inhibition of biofilm
formation on both biological and non- biological surfaces,
by species such as Candida, rather than disrupting the
structure or cellular membrane of the microbe. Pre-surgical
mouth rinse (0.12% or 0.2% CHX) is believed to reduce oral
microbial load for 7-10 days prior to surgery and
immediately prior to surgery. [19,20]

CHX as a mouthwash has adverse effects, one of the most
common being dry mouth (xerostomia), altered taste
sensations (hypogeusia) specifically towards salt and bitter,
a discoloured or coated tongue. According to our study
56.7% practitioners believed that CHX cannot cause
permanent alteration of taste perception. Despite anti-plaque
properties of CHX, an increase in calculus formation has
also been reported with 0.12% CHX mouthwash. [21] Other
less common side effects include burning sensations
(glossodynia), desquamation of the oral mucosa, swelling of
the parotid gland and oral paraesthesia. [22] However, the
most unacceptable outcome, that discourages the patients to
use CHX mouthwash, is probably tooth staining. [23] Once
the usage exceeds more than several weeks, the teeth tend to
get stained due to non- enzymatic browning (Maillard
reaction) and the production of pigmented metal sulphide in
the pellicle. [24] This in turn may allow tin and iron binding
reactions with dietary aldehydes and ketones which
enhances food precipitation components onto the teeth. [25]
Nevertheless, formulations of CHX are now available that
prevents tooth staining by an additional anti-discoloration
system (ADS) to reduce tooth surface staining via inhibition
of the Maillard reaction and protein denaturation. A
majority of the MDS practitioners in our study were aware
about the commercially available CHX mouthwash with
ADS than other respondents. The BDS dentists and PG
dentists lacked knowledge regarding ADS mouthwash.
Mouthwashes specifically Povidone - iodine is a potential
anti-viral agent that can significantly reduce viral load in
saliva and subsequently in aerosols thus limiting the spread
COVID-19 infection. [26] According to Imran et al (2021)
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about 80.6% dental practitioners had a knowledge that CHX
was effective as a pre-procedural rinse amidst Covid. With
accordance to this study, 65.1% dentists in our study had
similar knowledge regarding effectivity of CHX.

Another emerging issue with CHX is Anti-microbial
resistance  (AMR), whereby the micro-organisms are
designated to get killed but eventually becomes adapted and
resistant, which reduces the efficacy of the mouthwash. [27]
Several mechanisms which result in AMR includes mutation
or addition of genetic material that led to increased
expression of efflux pumps in cell membrane structure and
promoting the cross- resistance of other bacteria to
antibiotics amongst the most multi-drug resistant species.
[28-30] However, there is no evidence in the current
literature proving that CHX causes antimicrobial resistance
in the patients. Only 54.2% practitioners in our study were
aware that there is no such correlation regarding
development of AMR due to persistent use of CHX
mouthwash, while others lacked knowledge of it.

LIMITATIONS AND RECOMMENDATIONS:

A longitudinal study incorporating qualitative design with a
large sample size is required to explore further correlations.

CoNcLUSION

Based on the findings of our study, it is evident that dentists
of all qualifications are aware about the uses of
mouthwashes, but are reluctant about prescribing to their
patients on regular basis because of their potential side
effects. Modification in the formulation of mouthwashes
with enhanced properties and proven alternatives to CHX
are available in the market. Efforts should be taken to ensure
such knowledge reaches to the practicing dentists to achieve
a translational step towards a better clinical practice of
mouthwash prescription.
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